Anti-diabetic effects of globin digest and its active ingredient Leu-Ser-Glu-Leu in ICR mice, streptozotocin-induced diabetic mice and KK-Ay mice.
Leu-Ser-Glu-Leu (LSEL) is the main active ingredient of globin digest (GD) that has an anti-diabetic effect. Here, we investigated the anti-diabetic effect of LSEL for the first time. The anti-diabetic effects of GD and LSEL in ICR mice, streptozotocin (STZ)-induced diabetic mice and KK-Ay mice were examined. GD and LSEL suppressed the elevation of blood glucose in an oral glucose tolerance test (OGTT) in ICR mice, STZ-induced diabetic mice and KK-Ay mice as well as in an oral sucrose tolerance test in ICR mice and in an insulin tolerance test (ITT) in KK-Ay mice. GD and LSEL decreased the blood glucose levels in the basal state in STZ-induced diabetic mice and KK-Ay mice. Furthermore, GD and LSEL elevated the serum insulin levels in an OGTT in ICR mice and KK-Ay mice and promoted the use of insulin in an ITT in KK-Ay mice. GD and LSEL increased the translocation or expression of the glucose transporter 4 in the muscle of ICR mice, STZ-induced diabetic mice and KK-Ay mice and increased the expression of the uncoupling protein 2 (UCP2) in the muscle of ICR mice. These results indicate that GD and LSEL control blood glucose through the promotion of glucose uptake in the muscle of the mice. The acceleration of glucose uptake by GD and LSEL may be controlled by the promotion of insulin secretion and the up-regulation of UCP2 expression. GD and LSEL seem to be useful for lowering the incidence of hyperglycemia.